Brain-derived neurotrophic factor prevents neuronal death and glial activation after global ischemia in the rat.
The expression of brain-derived neurotrophic factor (BDNF) and its receptor tyrosine kinase B are both increased after global ischemia. Therefore, a protective action of BDNF against the delayed degeneration of vulnerable neurons has been suggested. We have investigated the neuroprotective action of BDNF in global ischemia induced by a four-vessel occlusion in the rat. Following reperfusion, 0.06 microg/hr BDNF was continuously administered intracerebroventricularly with an osmotic minipump. Rats were sacrificed up to 7 days after ischemia and neuronal degeneration was identified by terminal transferase and biotin-dUTP nick end labeling (TUNEL) staining. Additionally, the glial reaction was investigated immunohistochemically and by measuring the activation of immunological nitric oxide synthase protein expression. Postischemic intracerebroventricular infusion of BDNF prevented neuronal death in the vulnerable CA1 region of the hippocampus. Additionally, astroglial activation and macrophage infiltration, which were observed in association with neuronal death, were inhibited by BDNF. This was paralleled by an inhibition of inducible nitric oxide synthase (iNOS) expression in the hippocampus. Thus, the observed neuroprotective effects of continuous BDNF administration after reperfusion suggest a therapeutic potential for BDNF in cerebral ischemia.